Characteristics of FP and AE humic acids
Atomic ratios obtained using elemental analyses (Table S1 ) can be used to provide information concerning the structural characteristics of the humic acid. A smaller H/C ratio indicates a greater aromaticity, whereas a greater C/N ratio indicates a larger degree of decomposition of the organic matter, indicating that there was degradation of material and consequently increased formation of humic substances. Giovanela et al. [1] suggested that H/C ratios larger than 1 most probably indicate a vascular plant origin of the humic acids. The value of the H/C ratio obtained for the FP is closer to 1, which is similar to values reported in the literature for peat and soil humic acids.
The E4/E6 ratio is an important indicator of the degree of condensation of the humic macromolecule, and is generally associated with its aromaticity. According to the literature, ratios lower than 4 are indicative of a greater presence of condensed aromatic structures, while values greater than 4 indicate a lack of such structures [1, 2] . Thus, it can be inferred that the AE has a higher degree of aromaticity when compared with the FP, the last being quite similar to the PPHA. These results suggest that the purification procedure alters to some extent the structural characteristics of the extracted humic materials. [3] 
AEHA proton titration
The AEHA proton titrations were performed according to the methodology proposed by Lopez et al. [8] , which consist of an acid calibration, between pH 2 and pH 3 at a certain ionic strength followed by the AE base titration at the same ionic strength. This methodology can be applied to lower concentrations of humic materials; however, the absence of an acid return titration does not allow the assessment of the hysteresis.
We observed that the repeatability of these titrations was very poor (Fig. S2 ), preventing us from applying the NICA Donnan modelling. AEHA metal binding 
